Inhibition by divalent cations and sulphydryl reagents of the passive Ca2+ transport in human red blood cells observed in the presence of vanadate.
The uptake of 45Ca2+ by human red blood cells induced by vanadate was found to be inhibited by a number of divalent cations. The following order of potencies was determined (in parentheses, IC50 in mmol/l): Cu2+ (0.006), Zn2+ (0.014), Cd2+ (0.030), Co2+ (0.20), Ni2+ (0.25), Mn2+ (8.0), Ba2+ (9.0), Sr2+ (14.0). The effects of Cu2+, Zn2+ and Cd2+ were biphasic--over a critical concentration their inhibitory potencies decreased, and finally, were lost. Besides Ca2+, Sr2+, Ba2+ and Mn2+ were also taken up, but only Ca2+ and Sr2+ were capable of eliciting the Gárdos effect. Ni2+ was not taken up. Several HS reagents also inhibited 45Ca2+ uptake. The following order of potencies was determined (in parentheses, IC50 in mmol/l): mersalyl (0.0025), 5,5'-dithiobis(2,2'-dinitrobenzoic acid) (0.011), p-chloromercuric acid (0.042), N-ethylmaleimide (2.0). The effects of all HS reagents except N-ethylmaleimide were biphasic. The biphasicity of the actions of the indicated agents was caused by the opening of a new pathway for 45Ca2+ entry which is different from that observed in the presence of vanadate alone, and is inhibited by low concentrations of these agents. The modified form of the anion channel seems to be identical with the former pathway. The last one is mediated by a transport protein which has an ionic specificity similar to Ca2+ channels in excitable tissues, and contains an HS group which is essential for the transport function.